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Abstract

A cursory benthic survey of two stations on the Piney River near the United
States Titanium Corporation (UST) plant site has documented adverse effects
on State waters. The qualitative/semiquantitative survey procedure led to a
good water quality rating at the upstream control and a fair to poor water
quality rating at the station downstream of inputs from the UST site.

Introduction

United States Titanium Corporation (UST) is the current owner of the former
Virginia Chemical Corporation and American Cyanamid Corporation titanium
dioxide manufacturing plant at Piney River in Nelson County. Between 1931
and 1971 ilmenite ore (FeO(Fe203)-TiOj)'was mined adjacently to the plant
site and manufactured to titanium dioxide using the sulphate process. The
complete lack of waste treatment during the early years of production saw
the plant discharging up to 110 tons of sulfuric acid and waste, salts per
day into the Piney River. The sulphate process incorporated several steps
which produced waste sludges of various mineral makeup, approximately one -
hundred thousand tons of which were "stockpiled" in the copperas pile.
Obviously, acidic discharge from the copperas pile was unnoticed during
plant operation. After shutdown in June 1971, intermittent discharge from
the pile has been sufficient by itself to cause numerous fish kills and other
adverse effects on the Piney River. During the fall of 1980, the majority of
the waste copperas was buried and an attempt at reclamation of the storage
area was made. Continued fish kills resulted in further reclamation efforts.
Work was completed in July 1982.

Site reclamation has apparently halted gross surface runoff from the copperas
pile to the river but other unreclaimed site areas exist and monitoring well
results suggest that contamination of the ground water has occurred. Un-
doubtedly some of this contaminated water is reaching the Piney River.
Most of the approximately one mile reach of the river between Rt. 151 and
the power line crossing near the downstream station established for this
survey is flanked on the north by the manufacturing site and the south by
the mining site and its tailing ponds.

The Piney River is designated as natural trout waters from the old American302745
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'Cyanamid Corporation raw water intake upstream to and including the stream's
headwaters *

Methods and Materials—————————————>- K
This survey involved the qualitative examination and identification to Family
of benthic macroinverteBrate organisms at two stations. Relative abundance of
organisms per Family was noted allowing for an assessment of the density of
organisms at each station. Thus, a diversity/density rating number is generated
for pollution tolerance categories (sensitive, facultative, and tolerant) which
may be compared to standard rating tables (Table 1). D-frame nets and hand
picking of substrate materials were used. Every effort was made to match the
stations according to stream hydraulics and substrate materials. A YSI Model 57
dissolved oxygen meter with temperature probe and an Orion Model 211 pH meter
were used. No chemical analyses of water samples were; performed.

Results and Discussion

The Piney River at Piney River in Nelson County drain*: approximately 50 square
miles of the eastern slope of the Blue Ridge Mountains; and has an average dis-
charge of approximately 93 cubic feet per second.
Station 1, the control, was established at a bedrock and boulder riffle and run
area approximately 100 meters upstream of the Rt. 151 bridge (see Figure 1 for
locations). The benthic community at this station is characterized by high
ratings in the sensitive and facultative groups and low ratings in the tolerant
group (Table 2 contains the diversity and density ratings for both the control
and the downstream stations). Water quality was judged to be good based on
comparison of rating numbers with the standard rating tables.

Station 2S the downstream station was established at approximately 100 meters
downstream of the power line crossing at an appropriate riffle and run area.
Observations of ferric colored and gypsum-like sediments eminatihg from the
northern bank of"the river aided in choosing a station location below the -
mixing zone of site runoff and river water (Figure 1). Differences in right
and left bank benthic communities at informal intermediate stations were also
observed. The benthic community at this station is characterized by low-
moderate ratings in the sensitive group, moderate ratings in the facultative
group, andlow (zero) ratings in the tolerant group. Water quality was judged
to be fair to poor. The suppression of all three groups in contrast with a
possible situation wherein more tolerant groups "take up the slack" suggests
toxicity Input rather than nutrient loading.

Summary , • _

The water quality of the Piney River, as indicated by analyses of the diversity
and density of its benthic community, is degraded as the stream flows past the
UST plant site and ilmenite mines. Observations of sedimentation and left
bank-right bank differences in benthic community suggest that the plant site
(north) bank is the origin of runoff affecting the stream. Suppression of all
pollution tolerance categories suggest toxicity rather than nutrient loading.
The benthic community in the Piney River at the control station upstream of
the U. S. Titanium site is characterized by high diversity and density ratings
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for pollution sensitive and facultative organisms and low ratings for pollution
tolerant organis'ms. These numbers indicate good water quality. The benthic
community in the river downstream of the U. S. Titanium site has been suppressed
to low-moderate diversity and density ratings for sensitive organisms and moderate
ratings for facultative organisms. No pollution tolerant organisms were found
at the downstream station.. These numbers indicate fair to poor water quality.

jes ' --

302747



Table 1 - Standard Rating Tables

Diversity Rating Table for Indicator
Organism Categories*

Diversity Rating Number of Families

Sensitive Facultative ' Tolerant

High • 7.0+ ..7.0+ 3.5+

Moderate 2.5-6.5+ 3.5-6.5 ' 1.5-3.0

Low ..... .. 0-2.0 0-3.0 0-1

Density Rating Table for Indicator
Organism Categories**

Density Rating Density Score

Sensitive Facultative Tolerant

High 18+ 18+ 11+
Moderate 6-17 6-17 6-10 .......

oo
Low 0-5 0-5 0-5 j-

CO
*A single organism in a Family counts 0.5, more than one organism per Family ec
counts 1.0. "̂

**A single organism in a Family counts one, a few count two, common organisms
count six, abundant count eight, and dominant count ten. Tables and survey
procedures taken from Shelor, M. H-, and Ayers, R. W., May 1984. VSWCB
Procedure for Conducting Qualitative Biological Surveys (Draft)
correspondence.



Table 2

Diversity
Density

Sensitive Facultative Tolerant

Station 1 Diversity _ 3 10.
Upstream Density - 26 29

Station 2 Diversity J-5_ __E^
Downstream Density 7 14
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SENSITIVE GROUP ... , .__. STATIONS

3w\â  £VG<A. 6-̂ -64- !
StonefTies Caoniiaae f

Chloronerndae
Leutriaae
Nemourldae
Peltoneplidae
Pepnaae
Pertoaioae
I*teronapcfiaae
Taenio'pterygiaae

Beatles Dryooidae
£"nriaaa
Psesnenioaa

Mayflies Baetiscidae
Caenldae
Esnemersllidae
Eonemeriaae
Heo-cacanliaae
LeDtooniaDiiaae
Ollgoneurlaae
SiBntonuriaae
Tricor/tnlaae

Caddlsfl ies Brachycantridae
Calamocaratidae
Glossosomatldae
Helicaosvcniaae
Hyarom:i tidae
LeDldos'omazlaae
LantocaPldae
Limnaoniliaae
Odonrccariaae
Phil ODD tanriaae
Phryganelaae
PbVycsn'r'oDoaiaae
Psycnomyiiaae
Rhyacooniliaaa

Sponge Soongfllidae
Qperculate snail Pleurocerfdae

VivioaHaae
Qligochaetes Branchiobdellidae
Mussels Unionidae
Crayfish Astacldae
Watermi te Di ol odon ti dae

Hydrachnldae ___________
Ubertildae
Spepcnoniaae

Dlptera ' ' Blenhariceridae
oflTTMr. niVERSITY
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FACULTATIVE GROUP "" ' " " ^ " ~ " "- STATIONS
Pwas RivKv* S-2-3 -§4—

. ,-eshwater shrimp Palaemonidae
Scuds Gammaridae . ..... .. .
Caddisfly Hvdroosvchdae
Mayfly Baetidae
Limnet AncYlidae
Meqal odtera .. Coryda 1 i dae

Sialidae
Draaonf 1 ies Aesnni aae

CbrauleaaszHaae
Co roll m aae
GcrcnnlG-ae
Lloei Tul icae
Macroimiaae

Damsel flies Calootsrvoidae
Coenaarioniaae
Lestidae-
Protoneuriaae . . . . . .

Aquatic Sowbugs - Asellidae . . . . . .
Di ptera Ch i ronomi da e

Si mum dae .
fi pun aae

Beet! es Chrysamel i dae
Curcuiioniaae
Ditiseioae
Svriniaae
Halooilaae
rieiodidae
Hvarooni "iaae
NozeHoae
Pti icaactynaae

Hemiotera Seloszcrratidae
Ciarlxicae
G^Taszocbfibae
Gerri aae
ffeoridae
Hvaromizriaae

--- Mesoveifiaae
Rauconoae
Neoiaae
Notonectiaae
Veliloae

DIVERSITY
RATINC' DENSITY
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.-TOLERANT GROUP . . STATIONS

Pivta^ R\0ev- a -« - 84-
;ra . . . . . Atnericidae

Canacatcae
Ceratcodaaniaae
Qtaooarloae
Crnronormaae
(bloooworm miagaj
Dixiaae
Doncn'dboa'iaae
Efltoiaiaae
Eonyanaae
Muse -3 tfa'a
Psvwocicaa

1 2.
-

i
sctomyz'aae i i I I i ) i
Scran crrtyicae I I t 1 I I i
Svrsmaaa t i i i i i
Taoaniaae
Tanycanaas

t 1 't 1 t 1
I I I I I

1 igochaetas Encnvtraeldaa
Lunbricanaae
Naialaae

• Tuolflclaae
on-operculata snails Lymnaeldae

pKvsiaae
Planoro'idae

'i_. worms " • Dendrocoelida^.
Plananaae

lams Coroiculidae
Sonaerlidae

DIVERSITY
DENSITY

F"

%- K>

30275A



BIOLOGICAL MONITORING REPORT
James (02)______________ Ukt or stream Piney River
Upper James ''__________ usGSQuad_______Piney River, VA

Station No.______ Lat.-_ 37°42'Q7" Long: 79Q01'40't Sam pit Control No._________________
Date a/?3/84 Tim. 1100____________ Countv Nel SOH_______State ___tfA.

R. W. Bo]giano, L. M. Carpenter,____ Nearest
ft~.~"E.~ M l H e r " " " " _ _

'approximate^ TOO m upstream nf Rt. T51 bridge

SAMPLER:
y

6x6 Ponar_____aan^ P****™™ — D Frame Nat ————
V

.Qua1'"*1'"* __ .___. Ar*3>l Qtlw.

STREAM: nn 9.0 pH «.7 Temo.lfi.fl C2 0.0 Other weather 1*2
Q.3m____ Av*raq« wiHth 12 m r̂ «, clear nn», none ptrtw

boulders, cobbles, bedrock, gravel, sand________BottomTVO« riffle/run
PLANT AND FISH LIFE: "r~ThY~ water willow, emergent grass, tree roots———————————
p̂ Ĥyr̂  diatom slight, green algae moderate____________________________
g;th shiners, dace, darters_____________________________________
Pollution e~.— quarries———————:——————————;——————————,———————————————
Purpose of c.-,=.- rnntrnl II. S. Titanium——————————————_————————————————————————

'1RSCRY RESULTS: (D • Dominant A-Abundant • C-Common F • Ftw X-Prwentl

Water oennv _________J*—————————— Dragonfly
;K

Riffis beatte_________tU__________- Oamsalfiy ̂_..._______'y —--——— Non-op«fcuiat9 snail.
b'mpat___________g————————————Aquatic xcwbug —————^———————

Cranef ly _ _______.,___.Flatwormi
Qĵ Qjsfty __M____ £ Water Boatman --V-
P r+r f~,nnfm ' ^ ________________ 1ft _ __ _______________

£? ~ - r" J"^ A • - . QO____________ Cthtr water bwtlt ^ ————^ Asiatic c!am——,_——
. Aidtrfly ____———— Rat-tailed maggots J^LScudS ___——————————jj-——~—————:————— ^

Mussel ••—____^-^i__________ . Slackfly ___— —̂————.Othsr
VO *O

Crayfish—-—————————————————— MKget—————————£———————— ———
Water Strider,

REMARKS AND EVALUATION:
INDICATOR OVERALL COMPARED WITH

DENSITY DIVERSITY ORGANISMS RATING LAST YEAR

a Fair NA Fair NA F»cuitJtiir«__2;
I Good D Better
: Fair NA D Sam« NA

D Won*

1MPARED WITH COMPARED WITH
UPSTREAM DOWNSTREAM

O Bttnr D Stttw
D Samt NA O Samt 'MA _
OWorw

OTHER REMARKS:



BIOLOGICAL MONITORING REPORT

>sa«n James (02) t̂ k. orStr«m p^ney River
s aasin Upper James •- . uses Quad p™*y River, VA
Station No. , . !_«. ~ Long: " Samole
Oa» .8/23/84 T̂ . 1300 Countv
CaiiMtar R... W, BoTqiano, L. M. Caroenter, NWM

R F f* T 1 1 Qy*Location " ̂ 1£Q m pelow cower wires (downstream of

STRFA.M? Qr.g.5 Pw 6.S T.mn 20. 0 Ci2 0.0 rv,
A«raq» D«pTh Q.:,3P___.._ £y»raq» WirtfH 15 tTI f̂ l̂ r Cl

Bottom Material* boulder, cobble, oravel , sand

Control No,
Nelson Siate VA

Town Piney River
former biological monitoring station)

Grtw ———————————————————————————

,„ weather 1-2-3
ear rv«r none PlnM( 3

BaaamTvae riffle/run

PLAWT awn PI<?W | jpp. M,̂ ĥV«-. emerqent grasses , sedges
p»rip*yTon diatom moderate/ filamentous green slight/ *
K«h shiner, dace, darter, blueqill

. II ^ TlT"3niI tTTlrQlluticn Soure*̂  Ult J' * luanium

Puroosa of station monitor effects of U. S. Titanium
*ferric colored slime and gypsum sediment

C^dSORY RESULTS: (D- Dominant A- Abundant C-
^ •**'•/„ , ,_,. Hwllgrammrf*

limr^ b AT-̂ ^̂ M.

u,y«Y if Cran̂ Iv

pr, v*nr wfl«*j» „.. ~~_: "~ WhiĤ fljft K*»rf* IIMII> MII
^

n -^ ^ MH •

Common F • F«w X - Prtwm)
. ijin̂ p̂ i
L|/

• — — • i Nftfl-ornrrvi*T— *nV ~^

Vl

-̂  ly
Ci O^ • Astatic Ham K

\iO .~
— -Ui V 'J

* - .— —

REMARKS AND EVALUATION; ....
INDICATOR OVERALL COMPARED WITH

DENSITY DIVERSITY ORGANISMS RATING LAST YEAR
3 Good . Good Tel*rant MI , D Good H Smtlmr
3 Fair ^ Fair Faeultativ*
•| Poor " Poor Seruitiva _ .„

; Fair D Sam«
• Poor O Worw
v

C' -1PARED WITH COMPARED WITH OTHER REMARKS:
U .fRSAM DOWNSTREAM ,. , , . . . ^ ̂  ̂ «x4m«n^Ferric colored slime and gypsum sediment.
D 3«ter O Batter
O Sam* Q Samt
D Worw D Worw
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